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The biomechanical properties of tissues can be dramatically altered by various diseases, such as keratoconus 
for the cornea of the eye and systemic sclerosis for the skin. Therefore, the ability to measure tissue 
biomechanical properties could provide critical information for assessing its health and detecting disease 
etiology as well as monitoring disease progression. Here, we present pilot results in development of noncontact 
dynamic optical coherence elastography (OCE) technique to evaluate the biomechanical properties of the 
cornea and skin of healthy subjects and those affected by diseases. 
 
For systemic sclerosis (SS) disease, we demonstrated the first use of a combined OCT and OCE analysis for 
assessment of SS severity in 8 patients and 10 healthy subjects. Comparison to clinical diagnoses including 
skin biopsy, modified Rodnan skin score (mRSS) and site specific MRSS (SMRSS) was performed to validate 
the OCE technique. The OCE imaging was performed on the forearm after the 3D OCT scan to measure dermal 
thickness (DT). For SSc detection, the scattering coefficient was calculated based on the OCT signal slope 
(OCTSS) and the Young’s modulus of the skin was quantified using the surface wave equation. The OCT and 
OCE results clearly differentiate the healthy and SSc patients and show strong correlations with the standard 
clinical evaluation techniques (Fig 1). These results show promise for clinical applications of OCT combined 
OCE for detecting diseases such as SSc. 
 
Pilot experiments were also performed to assess biomechanical properties of cornea of 19 eyes in 12 human 
subjects. Dynamic submicron corneal surface wave deformation responses were measured with excellent 
repeatability over a wide amplitude range. Measured surface wave velocity ranged from 2.2 to 6.6 
m/s between participants and correlated highly with intraocular pressure (r2 =0.58), but not central corneal 
thickness (r2 =0.018). These results demonstrate the first use of OCE to characterize biomechanics of human 






Figure 1 – Results of OCE measurements on the forearm of healthy and SS subjects. (a) OCT images showing 
surface wave propagation and (b) the Young’s modulus between the control and SSc groups. 
